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TECHNICAL MEMORANDUM 


ATMOSPHERIC ENVIRONMENT FOR SPACE SHUTHE 

(STS-3) LAUNCH 


I. INTRODUCTION 


This report presents an evaluation of the atmospheric environmental data taken 
during the launch of the Space Shuttle/STS- 3 vehicle. This Space Shuttle vehicle 
was launched from Pad 39A at Kennedy Space Center (KSC), Florida, on a bearing 
of 60 degrees east of north at 1600 GMT (1100 EST) on March 22, 1982, 

This report presents a summary of the atmospheric rnvironment at launch time 
(L+0) of the STS-3, together with the sequence of prelaunch Jimsphere measured 
winds aloft profiles from L-14 h through liftoff. The general weather situation for 
the launch and flight area is described, and surface and upper level wind /thermo- 
dynamic observations near launch time are given. Surface and upper level wind/ 
thermodynamic parameter measurements are also presented for the SRB descent /impact 
analyses. 

Previous MSFC -related launch vehicle atmospheric environmental conditions have 
been published as Appendix A of individual MSFC Saturn Flight Evaluation Working 
Group reports [ 1] . Office memorandums have been issued for previous flights giving 
launch pad wind information. A report has also been published [2] which summarizes 
most launch atmospheric conditions observed for the past 155 MS FC/ABMA- relate'’ 
vehicle launches through SA-208 (Skylab 4). Reports sunimrizing ASTP, STTS--!, 
and STS -2 launch conditions are presented in References 3, 4, and 5, respectively. 


II. SOURCES OF DATA 


Atmospheric observational data used in this report were taken from weather 
maps made by the National Weather Service, plus all available surface observations 
and measurements from around the launch area. Upper air observations were taken 
from balloon -released instruments sent aloft from Cape Canaveral Air Force Station 
(CCAFS) and from the ship Gen. H. S. Vandenberg in the Atlantic Ocean off the 
Florida Coast. High-altitude winds and thermodynamic data were measured by the 
Super Loki rocketsondes launched from the CCAFS. Table 1 presents a listing of 
systems used to obtain the upper level wind profiles used in compiling the final 
ascent meteorological data tape. Only the ship-launched Omegasonde-Rawinsonde and 
Super Loki rocket data were used in the upper level atmospheric regions for the 
construction of the final SRB descent /impact meteorological data tape. Data cutoff 
altitudes are also given in Table 1. 



III. GENERAL SYNOPTIC SITUATION AT LAUNCH TIME 


A high pressure ridge oriented west -northwest to east -southeast was pushing 
into the central United States during the morning of launch. A cold frontal system, 
preceding this eastward advancing, cooler air mass was located off the Atlantic coast, 
out of a low-pressure system near Maine. This front extended southward through 
Jacksonville, Florida, to become a stationary front in the Gulf of Mexico. Surface 
winds in the KSC area were light (7 to 8 ft/s) from the west, with humid conditions 
and warm temperatures (low 70's®F) being experienced throughout the early morning 
countdown. Figure 1 gives the surface weather map 4 hr prior to launch. Figure 2 
presents the wind flow aloft at the 500 mb level. West -southwesterly to westerly winds 
dominated the flow aloft over the KSC area. 

Cloud bands were located over, and in the ocean area east of, the KSC launch 
complex as shown in Figure 3. Figure 3 presents the GOES east (SMS II) visible 
satellite picture taken an hour and one half after launch (1730 GMT). Scattered 
stratocumulus clouds at 1800 ft, along with some scattered cirrus at 30,000 ft, were 
present during launch. Figure 4 shows the contrail of the Shuttle at launch as 
recorded by the CXDES east satellites visible photograph taken at 1600 GMT. 


IV. SURFACE OBSERVATIONS AT LAUNCH TIME 


Surface observations at launch time for selected KSC locations are given in 
Table 2. Included are pad 39A , Shuttle runway, and CCAFS balloon release station 
observations. Neither precipitation nor lightning was observed at launch time. 

Table 3 presents Pad 39A wind data along with other standard hourly meteor- 
ological measurements and sky observations for the 6 hr prior to launch of STS -3. 
Values for wind speed and direction are given for the 84 m (275 ft) FSS reference 
level and 18 m (60 ft) pad light pole level. 


V. UPPER AIR MEASUREMENTS DURING LAUNCH 


The FPS-16 Jimsphere (1618 GMT), GMD rawinsonde (1603 GMT), Loki-Dart 
rocketsonde (1934 GMT), and Super-Loki rocketsonde (1730 GMT) systems were used 
to measure the upper level wind and thermodynamic parameters for STS- 3 launch. 

At altitudes above the rocket -measured data, the Global Reference Atmosphere (GRA) 
[6] parameters for March KSC conditions were used. A tabulation of the STS -3 final 
meteorclogical data for ascent is presented in Table 4 which lists the wind and 
thermodynamic parameters versus altitude. A brief summary of parameters is given 
in the following paragraphs. 


A . Wind Speed 

At launch time, wind speeds were 7.0 ft/s (4.1 kn) at 60 ft and increasing to 
a maximum of 119 ft/s (70.5 kn) blowing from 250 degrees. This maximum occurred 
at an altitude of 45,000 ft (13,716 m). The winds decreased above this level and then 
became stronger again at much higher levels, as shown in Figure 5. The overall 
maximum speed was 268 ft/s (158. 7 kn) at 197,000 ft (60,046 m) altitude. 
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B . Wind Direction 


At launch time, tiie 60 ft wind direction was from the northeast (50 degrees) 
and shifted to a westerly component above 2000 ft (610 m). Figure 5 shows the com- 
plete wind direction versus altitude profile. As shown in Figure 5, wind directions 
became quite variable at altitudes with low wind speeds. 

Over the last 6 or more hours of the countdown, westerly surface (60 ft) winds 
prevailed at Pad 39A. However, just 7 min prior to launch (1053 EST), the late 
morning sea breeze enteic'i the launch area and changed the wind direction toward 
an easterly component. By 1057 EST winds were from the northeast to east. Wind 
magnitudes also dropped slightiy during this transition period of sea breeze establish- 
ment. The 60 ft wind directional plot, just prior to until just after STS-3 launch, 
is shown in Figure 6. The sea-breeze effect of wind directional shift just prior to 
launch is easily observable in this figure. 


C. Prelaunch /Launch Wind Profiles 

All wind profiles, except the L-1.75 hr, shown in Figures 7 through 10 were 
measured by the Jimsphere FPS-16 system. The L-1.75 hr profile was measured by 
the MSS-windsonde. 

Wind speeds, although lighter than normal throughout the period, approached 
March mean values at launch time. 


D. Thermodynamic Data 

The thermodynamic data taken at STS-3 launch time, consisting of atmospheric 
temperature, dew-point temperature, pressure, and density have been compiled as 
the STS-3 ascent meteorological data and are presented in Table 4. The associated 
thermodynamic data taken in support of the SRB descent have also been assembled 
as the STS-3 SRB descent /impact meteorological data and are presented in Table 5, 
The vertical structure of temperature for the STS-3 ascent and for the SRB descent 
is shown graphically versus altitude in Figure 11. 

The atmospheric thermodynamic parameters of temperature, pressure, and 
density, measured during STS-3 launch below 140,000 ft, were all close to their 
respective PRA-63 [7] annual values. Temperature deviated only a maximum of -2.8 
percent from the PRA-63 at 63,000 ft (19,200 m). Pressure deviated a maximum of 
-1.3 percent from the PRA-63 at 97,000 ft (29,566 m) , while density deviated 
2.6 percent at 63,000 ft (19,202 m). 


E. SRB Upper Air and Surface Measurements 

As has been mentioned in earlier paragraphs , an SRB descent meteorological 
data tape has also been constructed which consists of data taken from the Omega- 
sonde -Rawinsonde system (1630 GMT) aboard the USNS Vandenberg, which was sta- 
tioned off the coast in the Atlantic Ocean. The CCAFS measured Super-Loki Rocket- 
sonde data and the GRA model data were used at altitude levels above the measured 
Omegrasonde data. The tabular values for the SRB descent meteorological tape are 
presented in Table 5, with wind speed and direction profiles presented in Figure 12. 
Figure 11 gfives the vertical temperature profile. 
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The surface-ship meteorological and oceanographical observations taken close to 
STS- 3 SRB impact are presented in Table 6. 


VI. ATMOSPHERIC SUMMARY CONDITIONS FOR STS LAUNCHES 


Given in Table 7 are selected atmospheric L+0 launch conditions for all the 
Space Shuttle launches. 


TABLE 1. SYSTEMS USED TO MEASURE UPPER AIR WIND 
DATA FOR STS -3 ASCENT* 



Date: March 

22, 1982 

Portion of Data Used 


Release Time 

Start 

End 

Type of Data 

Time (UT) 
(h:min) 

Time 

After 

T+0 

(min) 

Altitude 

m 

(ft) 

Time 

After 

T-kO 

(min) 

Altitude 

m 

(ft) 

Time 

After 

T+0 

(min) 

FPS-16 Jimsphere 

16:18 

18 

6 

(21) 

18 

17,374 

(57,000) 

77 

Rawinsondo 

16:03 

3 

17.678 

(58.000) 

61 

29,566 

(97,000) 

100 

Loki-Dart Rocketsonde 

19:34 

214 

69.494 

(228.000) 

214 

29.870 

(98,000) 

230 

Super- Loki Rocketsonde (Robin) 

17:30 

90 

78.943 

(259.000) 

90 

69,799 

(229,000) 

91 

Omegasonde-Rnwinsonde* 

16:30 

30 

18 

(60) 

30 

29,261 

(96.000) 

126 


*The Omepasonde-Rawinsondc was released from the USNS Gen. H.S. Vandenberg to measure 
the upper atmosphere for SRB descent /impact analyses. 
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TABLE 2. SURFACE OBSERVATIONS AT STS-3 LAUNCH TIME 



5/10 total sky cover. 

a. Altitudes of measurements are above ' lUral (^ade . except where noted. 

b. ''•10 sec average prior to L+0. 

c. Balloon release s'te. 

d. Pad 39A thermod^maroic measurements are taken at camera site #3, ‘'•6. 4 m (21 ft) above MSL. 
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TABLE 6. STS -3 SRB DESCENT -IMPACT SURFACE SHIP OBSERVATIONS 
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Symbolic 









Contours 1200 GMT sHI^HHBI 

March 22, 1982 ‘ •■ ' •'* _T__J!: _' T_ 

Continuous Lines Indicate Height Contours In 
Feet Above Sea Level. Dashed Lines are Isotherms 
In Degrees Centigrade. Arrows Show Wind Direction 
and Speed at the 500 MB Level. 

(Arrows Same As on Surface Map) . 


Figure 2. .500 mb map 4 hr prior to launch of STS- 3 


Figure 3. GOES SMS -II visible imagery of cloud cover 1 hr , 30 min after 
launch of STS -3 (1730Z, 22 March 1982). 500 mb contours 
and wind barbs are also included for 1200Z. 
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Fi^ru^e 4. Enlarged view of GOES SMS -II visible imagery of cloud cover 
with exhaust trail visible (indicated by arrow) during launch 
of STS -3 (160JZ. 22 March 1982). 
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WIND SPEED (FT/SEC) 


WIND DIRECTION (DEGI 


Figure 5 


Scalar wind speed and direction at launch time of STS -3 
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Figure 8. STS'3 prelaunchyiaunch Jimsphere*-nieasured 
wind directions (degrees). 








Figure 9. STS -3 prelaunch /launch Jimsphere*-measiired in-plane comjx>nent 
winds (FPS). Flight azimuth = 60 degrees. 
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